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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smooth the vertical 
movement of an upper body and movement of joints by 
providing an upper body vertical target position deciding 
means which decides the vertical target position of the 
upper body based on the upper body locus and a leg part 
link locus. 

SOLUTION: A walking way of the feet is decided so as 
to be stored in a ROM 84 of a control unit 26 as a foot 
flat locus parameter. An upper body locus parameter is 
so decided as to satisfy a decided target ZMP and 
stored in the ROM 84. The stored parameters are read 
out one after another so as to be inputted in a foot flat 
locus calculation algorithm and an upper body locus 
calculation algorithm so that a leg part link locus 
containing at least either one of the target position or 
the posture in the tip part of the leg link, namely, the 
foot flat position and posture of the both legs and the 
upper body posture and a horizontal position are 
calculated. 
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5£8 a £ ?c«5£8 b 3 Z b ttC £/h<* 

< mows < & o «s< % o ) . c < -rfttf* 
s< (?«<&&). c**kir*(<::*:&<-*-s£. ±<w 20 
szbBS2 ®v&mffi&&0>±#m 3 tcjtxm-r «. ' * 

[0 0 5 6] ttH4 

mK f 1 9«:ase©jWB»ftK»i/r»» 

fe/h3<ttS. 30 

[0057] iie^Buffii . c©*BK©««*MB 

[0058] H4(Cm-T*n< . C©3£ig&*. 

mr ;b=f y XAfc«t v±ffim*wr >\>^ y 
£©#tT©#tt«#&«>6ft. •entcs-^t^raoxcf 

-ft ( £9IU») 6ftT JBHMM 5 - * 1 0 T 
H?I2 OA:W»ar. v b 2 6 OR OM 8 4 &C*g*rt3 ft*. 
[0 05 9] Sfc. S^L/%t>*7 5-r>{C*j(,i-C@« 
ZMP©ftW^5n. -€-©&5£3ftfcSt§ZMP£ 40 

f(6 sup, 0swg)= l/sin(0 sup) + l/sinC0 swg) 



•&„ ft. ZMP (Zero Moment Point ) I*. iftlf&Cj:-? 
r»*-T *«tt* i «A©^&©fBB»WBIslB± £*> £ 

*) ©*J 4 * - * > h "C** L/ fc £ * M z * |$ < * - y 

[0 06 0] ttffisnri>&/<?^-*»z#«*tH3 
=fyXAtcA273tt. *crSfrKl/fcWai$y>*$teJSia5 

©B«tasfcj:o t sgf§©*i>fc< <b fe(,»rn*»**tfi>» 
y>*»». bp*s> w«p©avffi« • <Af*w«:tt 

SlrMffi 18, 2 0 R (L) ©(AS • SSS&) fc^tfif* 

[0 06 1 ] ^OAttlfttCW:. 057U- • ^ + - MC 
nt-fAK . S 1 0*»6Mttl/ft:3L S 1 2 K^TM* 
«F|fflAt (ftOflPSW. m«10ms) crt©#-fvai 
»Jii**«f«0. SI0ii***SiS 1 4(c^nM 
t * A t H«f I. S16 (CjS^^fM t 

cflxb. eyb, 02b) . nmomuSiW- (£.mmffi) a 

S (Xsup.Ysup.Zsup.Xswg.Yswg.Zswg)*?^:^^^ C# xs 
up, 0 ysup, 0 zsup, 0xswg, 0yswg, 0 zsvkO^MIH 

[0062] 9c<r»-cs 1 8 iC3i^-ca^±^ii5^ z b * 
Kta-r-s. ttrrtuf. c©sig{c*ji>r«±«:«3* 

[0 06 3] H6«-e-©s«LhfW3dmerji/=fyxA 

[ 0 0 6 4 ] ft. 06 KinTT y XAIJil©!* 
J^t*3^7C«:*t3ROfcfc©-C*S. M^©»*:Ma<b 



s:i 2 



[ 0 0 6 5 3 ±Wm3ZfcJZTZtLlt><m&.t L 
XV.T<DjK. (5t©2^7C-C©SiW©SC8a{C*B^) £j!§ 
^c. ft. ttCHccruitUiL.fc. 
f(0sup,0swg ) =C • • • 1 3 

[0 06 63 e©S06©jB«rett. S12. 
ft. ±(«S3*e«w{c<»< ci*i-c*ac»©r- 
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[0 06 73 WT. H6©7a-^-»>-h4gttWr-5 
i. JtTS 1 0 0{C*j^TBS±««f3Z b*mklb-$ 
Z>. etitt. B«Jb(WI3Zb*«a!J(W«:J:or*«> 
4fc*©»»Wfiir&i„ 

[0 06 8 3 ^>tS 1 024ITS 1 0 4(Cjl^. StT 
8Bl/fcB*±«t*¥tt« (Xb, Yb) . 1RSm±W^$Z 
b. a«±<*5SI& (0xb, 0yb, 0zb) . MI«ICCOI,>-C 



(7) 



11 



©@«S¥ (smrass) {zm- <xsu P , ysu P , zsu 

p, 0 xsup, 0 ysup, 0 zsup , Xswq, Yswq, Zswq, 0xsw 
g, Syswq, 0zswq) ^{5J^@CC J: or^Jfll 

©@tlJiaB9Si5{ig <&«> 4>6fllp©@«Ji8Wfii{4it (Iffi 
tH) 3 6«:^)»l(DS«)SHg5fiiS (ffitH) 4 

ssjs^fts (s«nwffl®«) ©m < taxsup, aysu 
p, azsupj <tt-^> tm.m<D&mmmtm (mm) 
tsm&w-&.s (s.mmmmm) <om < rAxswq, ays 

wg, AzswqJ 4l>5) 

[0069] M</»T S 1 0 6 Kit*. =ftlKI$fc©5eaiC 10 
»-^c^ria^©s;cc«6or3^l»]B5B3ISSft0sup 4iffl»J 

msBn e swg *£<,>t s 1 o 8 ccit*. ^ 

1 3 ©M2©fiI©^Err EItk© 
*n< . 5£1 2©*2*>6^C*^l/-CllErr fcgffi 

[0070] S 1 1 0 (Cii*. Err otmmDW 

mmn(D&®m&ifti)\ #<,>&*fttf§^-cssra4'«: 
+#/M^*>5*>£«lSr-r£. s i i ovtw&mm> 

BP*i. +»/jN3l»i«tBf3ti-5i*«S 1 1 2tc*». 
■€-©4£©_h#ig3 Z b*as±(*S?Sfc^ur^n 20 

[0071] mil. s i i o-c§5t3ft£4£«s 1 1 

c©^«MErr ©sSfcz b-eMes#L.T&fck©-c& 
s. ^>ts 1 1 6(cji*. %<DL%<j>mm±.w&zic 

- S - Err *ttJ*fcffiL BP<5. MErr (C01*S*jeDfc: 

z b frhm&bitmzmictj:±#n2mwmt ox 

ZbfCftAU S 1 0 4(CK£. 
[ 0 0 7 2 ] ft. MS(<D^iS014*^t,^^-e{*@^± 
m$2lC-s ■ Err Zto%.tLm&M$iO>JZmt&Zmit2> 30 

[0 07 3 ] 057P- • ft-- Mcg?S4. »>tS 

2 o {cit^gtfLk#*¥{ia (xb.Yb > . m®±#ns 
szb. mm±#<&m <exb, 0yb, ezb) . mm<omm 

JS¥ (£trtH85> ft§ -5£f£ (Xsup, Ysup. Zsup, 0xs 
up, <?ysup, 0 zsup, Xswq, Yswq, Zswg, 0xswq, 0ysw 
q, Szswq) ftt?2&a<D&. : ¥*'77-4 t> J: ~?X 

mm±mmn. ip*;. wmi or (d . i2R(D 

ft4'l 2<H©Mtp©B*8#g£#&*. #tf>/clHgi5fttt 40 
stria L tc R A M 7 4 cctsnw*. 
[0 07 4] S 2 2 (Cjt*. *«>fcS^MSSft 4 

s. 

[0 07 5] c ©SUfi<Wgffi«±ffi©in < fltiS 0 fc© so 
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1fiH-3Lh*ihbiS. ±f*©±TI»*JJ:0'iafuS©«lt*5?S 

[0076]»c t WfBl/;teJ: i 5tc#tf4nt';7H'*-f' 
Afc±(tJBES*«Wer*Ci36*"C*. *ft«e»m>TH 

tflarawwrsc 4 HHU&xccg&%$ 

[007 7] HK. ^^)»Mffi«K:SltLT*H^Citt 
«*fiKLr*ff»©W«5ftaLKI6««*>^3 < T * C 

[0 07 8] ek. ±»©i«3En«ifia»***< fc*«e 
onrii»iw»©litt«w«:SE<b <*»> u «re±f* 
ifiiffiWMfcfcKfc ->fc4 *mm*. 4 * S c 4 * 
6. jS?* s &-rJfc*£c4*J'C#. cn(c<t->titiK: 

±fws*»ae<ci,>b^j«r«c4*«'c#i. tan. meir 

[0079]S8ttC ©^?g©^ 2 © 9EMl©^tt(Cff & 
^g©«fi£*^-r«ltl^a ^ ^a-cs> 0 . H 9 «•€■©«& 

[0 08 0] ^2©^ifi©0^-c«. las «c^-r*n< . 

ft 5 JE¥#i£fr©— SPfC , ^©JEWe**-***. S <fc 9 K 

Lit. xoMmtcaai oic^tjzsic. (mm 

[008 1 ] 09»»2<DHSS©0«§{C^.5^g©«) 

1 ©Sdk©J&tt©H 5 iI3l«-C*>S„ 
[0082] «TUiWr-5 <!:. S 2 0 0 K*JC»TiK®ia 
WS^F (S#rWgP) {4g*##S„ Cft«. 08(C^T 

(cs-^c^rftwsfts. «ki,»rs20 2tcx^s«i± 

ffqCSZ b*ig9i*L t S204«:lrS206(ClA 
-CSI 1 ©|g«6©0SS4BI«K:j^«±©feS©^4*«) 

[0 08 3] «T. S208&(r>02 1 84grmi© 
H»©^JS©ia6 7d-.fi.-F i|3I«itt«ra*tf 

cDXHovsocatt. 3fn©3S*6©fiaB©*ft4is& 

[0084] Sf2©Hifi©0SS«±fe©in< «fi£b/c© 
■C. 01©HS6©«SS4|5I«{C > ±fl:JS3?:l^<^ - 7^ 
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[008 51 ^. 01 ©Hig©^S§fC*S^<-&<fc. a^tc 

HC7n-r<fc5fc:. ±f*©i63£:f:llIW&c£{fc<*t!-SC<!: 
[008 6] . ±#©±T«S&£-?>«>>I?>-fc»-/cU 

©T^ftl3lS*^t < r£¥2 2R(L) ©«fftffi*iffi 

[ 0 0 8 7 ] 0 1 2 «C©SB?B©03 CD&NKDJgflKCfe 
131 3»03©^©^§K^£^ri#£>ftS±{*!fifl 

[00881 03 ©H$t©?£8&W:02 ©3lifc©7f2a§©^ 
«l5»i:«3ffi<i9:^L//c„ BP*i. m 1 2 tc*it»r«RttX 

[008 9)01 3W-£4a(cJ:-3T&;g$ft£±<*iii<* 

[0090] fiP^. S^©2JS^fP#f h 1©*Mt*IJ 

mM*{&<-rzt, mmmi6R <l> *i&ifr*Mfr 

S6ttiK#W&* «4>©±T«J#A-*<&-3 
[009 1 ] 03©H«t©J$8«JWS©an< m&LLfcC 

[ o o 9 2 ] m i 4 «c©2sgu©04 <omm<mm<^.% 

[009 3] m4<Dmm<D&mb. maomno&mt 
mmtc. mzvmt&ojmwmw-cib*) . h^©ap 
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<> 3 a©^^^*^ 5 KL/c. BP 
*>. !KffiS¥«iK):^7^-f 1 . #*©£¥#i®1m^ * 
- * *f J: ZfiSM&sfW.U'' < 9 ^ - * 2 a> e. & S 3 «© 

[0094] <KeuE^«iisif#taT^=f xa 2 -cgm s 
nsjE^ftg • (i<rj«©«p<s<*B<jKKSirKgis© 

[009 5] mmK.. ±#TK£&&T)l>3t)XAi>3m 

fflssn. ±f*iS3r^=fyxA2-c9y£3n^0i© 

jl/rf'jXAl. 3-C^$n-5fiiZbl,3 «. ±ftlS3© 

[0096] &S3ft/c3<!©ffi(«a>--c¥^?'n f 4> 
en/c±*»j3 *5<fco*-e-©fl&©^ 5 ^ - *cca-5^ 

[0097] 04©ii5fi©^ai«±ia©ip< ^bku/c© 

nk<Dta < . 3 ^B©jg^©5pi^fiiZbav^^Jsf).5 C £ ~CWM 

Btcn Lrjgipg*/jN3 < -r-sc i*i-c#. is^ccii* 

WW" S i * & £'&©JBf#©*t (r^f 5:?t ^ BR(C 4>. ± 

30 T«j*®«brifs®s^(s«-rsci*i-c#s„ 

[0 09 8] CCT, 02 £t> U04 ©HJS©0SSrffl 

a ) m®£w-(D®MzmM<»g-mj£icj:^r&m-rz>m 

^JlSC©^*r6T. 
b ) iS&»£¥©$dia>£> *fflHIA*^K:Sig^/c7 -f ;u 
5i (#BS¥5 - 3 2 4 1 1 5-^iatt©fi^(5) ^fflC^T* 

40 **n^.*. 

[0 09 9 ] 02&C>L04©HiS©0SgK:4BC> 
©F95r^T«:^T. 

^. Jift^jt<to4>*iB#ra5fe©@^±<*fea^* 

6«. ^lfC^Tcfc^fCft^^. 
50 [0100] 
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[tt 1 ] 

XbvCt) = EWn Xb(t+kAt) 
k=n 

Xbv(t)liN?«It<0«SJi»*¥ttBo 
[0 1 0 1] b ) 3pU3E©@t8±#*¥ftg£7 -f JU* tc 

(TnS +1)/ (TdS +1 ) 

[ 0 1 0 2 ] m 1 5 ttC©H93©$&5 ©SlS6©0S8K:# 

zm&<D®f8t*7K?&m-7v y *mx$>K> . Hiea-e 
[0103] *5<a?ttt<!>m?l*. 01 5 tcj^TAn 

< . m i <D3m<mi&te^ vm4 ©nj&o^sg&c j: x 

[0104] £IT. IS5©1im©^Jl8&C&£_t#i«<*$: 

l ©SQScd^cdH 5 ilal^-c* 

[o i o 5 ] wrwiwrzt. S30 otcfc^-cssi© 

• ^f-h) zmfL. ±wm$ z b ra« ± 

<D\m$ttct>1c-3xmirt. 5ttcHi Uc^LfcJ:$& 
(cct rjs«gy£j ii,^) iur{£^.sci*s-c 

[0106] il>t S 3 0 2CCit^*»fc±{*Sf3(C 
[0107] S5©H)St<D^!ig«±IB(DAP<^UfcC 

£P3 9 S £ # tc tt. ¥«Ht«: <fc -> T_h#» $ WKfrtzip 
[ 0 1 0 9 ] m 1 7 WC©liW©SB6©HJ56©ff59!K:<fc 
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•6^s©«fiK4^-r^tB^ci v i>mv$> o. ii8t« 

[0110] jff6<®aUlKDJBtt(c*-3/Ctt. §11 ©51*6 

©^ss*fflt,»-cf#fc@«±f*i®s. (m i maxims ) 

n> r StlLkfciS 3 *f# 5 J: 5 (C L fc. 
[0 1113 01870- • ?+-h*#^L--C^6© 

io ^©^ss^s^aoi^itss^TJV^^XA*^ 

1 ©HSS©0SS©ig 5 £laI«-C*So 

coii2] &ts 400 cc* or* i <D9mom&x 
m 6 tew i/r^/cMS^tf o xi%tEtimx<Dgm±.# 

iSS <^l/a?ffi^) S 4 0 2 {CjlA/eSfc 

tcm i ©s£3fe8»&<t o-c^/c^j©^»s:*ffl^ 
[0113] s 4 o 4t,cm&x$i&.mm mm 

20 t) "C©S*W1, W2^ti. fib. 

W2«, wi+w2 = i*ffi&L. wi. W2^n^n 
o&mmt&&fbfrx terns.? Kt>ts4 
oeK^-cjnM^fii^iii-rs. BP*. SM. *2 

[0 l l 4] ^6©HJte©0SS«:*or«±f2©iP<^ 
BE-rsct-t?, ^©^©^^©^tcflo*^ a 

S±#ilSKOI,>r, ®lM^Cc5tLrm«»2© 
S-^fflh 0 ecu* ^ <!: . ±TM>H*W l (SK: 
30 iSM-r-5Ci*ir^S. fflO. h o *m< LM€Z£. 

[o i i 5 1 n. m6<D$zm<D&mxtemmw2^<D 
[oii8i*fc. m6<Dmm<ommxit. m2m&& 

«. S£*«ri*& jKc«^.«, ^l©^Jfi©0jH&^ 

5 onis©^«:^ o tc^mitma&mzm i>x m 

[0 117] «it«. m ©HJS©^. ^2©SUS© 

ffm *5c»»»3 %c»osr5 <Dmm<Ditm*m^x'j> 

!&< £ 1 ^©iftiffSM^?:**. M«C-e<D^0€: 

<DmW¥-*i*i£lb. ^tVfcgti±#i®3 <!: L/T fcftl>. 
[0 118] J5(C. WT©#i£(CJ;oTM»&f#-C4> 
ftt>. 

a ) -^ffi (g^WGCtt. ^^tC^Snig!fcg:-C* 

50 



CIO) 

17 

b ) &m#.tj:£e>&ffBiM& (vtgtMzccDmmv&mx 

[0119] 3&5©||Si©J$8£g&9. ^Setflttft 
0 * & * (cABaftOgflLhttX 3 Wmmbii *) fete 
<&*©-?. BaLhftJ»S*»fi-r**cul«?' h<DS* 

[ o 1 2 o ] b 1 9 \&z<D§m<omi ommommicm 20 

[0121] mi (MWDiHKCtitB, »6<D^JS 
©»?!8+ IS 5 ©ll*6©0S£m>Tf#fc@tl±#Sr3 * 

(CL//c„ 

[01221H207P-- - ?-f-h«:#ML/r07O 

mmvBmiomstmmx&z,. 30 
[0 1 2 3 ] vcrm%-?z>t. s5oo^i/S506 

tC*J t, vCHI 6 ©|(|i£©ff$ag £ISI*i©4&ffi*fT -? X @tlLh 

$ *f#fcf&. S 5 0 8 icmAsvmtumicm 5 ©Hi£ 

[0124] 07CDHM©^S§»±ia©iD< mi&l;tc<D 

[oi25]02i itc<Dm}<Dmsomm®&i&< l t& 

[0126] m8cDHSt©^a§(ca>or«. la^oin 
< . mi <Dmm<D&m<Dmi$L&mi}zit2>£ 5 tc i//c„ 
bp*, m 1 mm* tm2 mwmzzn^titm&m o x 
msfmBi&i&rit&ic. mzmmztmiimB 
w4*m^r>-omm¥-*3uxm6m.&M* 

^"JWtC^L.. *ft£S*W5, W6£fflt,vooflnjt 
*W1, W3, W5, *5WJW2, W4. W6W. 

[oi27] m8<Dnm<DBmtct<s^xit±.iz<DtM< m 50 
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[0 1 2 8 ] fSj. Cti&LklcW-mit&ZMttiim**)*: 

[0129] S2 2«C<DSIWO09©IIJS^S§fC{§ 
-SSS^^fiS^^-rSi^H-C*^. S89©fli&©^8SS&C 
*si>rt*4£ (£) mf<Da#v hZftmtL, *<D& 

[0130] feiT^r-Si. 07nO4S*fft3ii<^ h 

loott ±# (mm 1 0 2 1. -g-tucttwrawfii 1 

0 4 (mtZbtcm l©Mffi) €r^-Ur»S3n5 4*(D 
8&g|5y>* 1 0 6*>6&S. 4#©SPSIW>i'l 0 6« 
*tl?tl. -e©5fei§S (JBP5fcisi) 1 0 8 tOffilcmMtiS 1 

1 0 (miotcm2<Dmm *<t*.*. b^ko&i,* 

[0131] sj*p©4JS*Mtp*^ h 1 0 0(c*ji>rfc 
9!fr©SISS©^SS-C©2J£^fo^2' h 1 ilHlStc. _h 
&1 0 2©*¥GM (Xb, Yb) fccfcO'sgf* (flxb, 0y 
b. 0zb) ^>-C±(*©S3Zb*#«>TM!p 

104. 11 o«r|g«)$iJfflio. cfcora^Epr^-r^ 

[0132] JJBt. 023 K^-ria< ±<*i«$ Z b 
». ±ffc 1 0 2 ©JSM©*'^ 10 2a tWffi 1 1 2 «t© 
ISiE^lSj (ft^^lSj) Vmxm?. 3f/c4*©JWg|5";> 
^ 1 06©^K©1 1 0©£|g£<?n. W5fe^l 08© 
fiiffi^ (Xn. Yn. Zn) (n : 1~4) Xyf??, 

[0133] m9<Dmn<DBmt,cmzm&<Dmftzm2 
47a- • *+-i-*#rao-cs&ipj-r*£. s6oo> 

6S 6 0 4 S-CSffiir©!^©^!!!^^^©^*^^^ 
f^. S 6 0 6 tCj!A,rB$£iJ t (C*JW4 @#±^*¥&g 

(Xb, Yb) . a&±#£® (6>xb, 6 yb. 0zb) . *J«t 
CXSSl«I5fe«fi][S (Xn. Yn, Zn ) (n : 1 -4) 
». S 6 0 8 KM^•ca«±«:iSS Z b £5fctf>£. 

[0 13 4] 02 5»-e©{ / PMI?r^-ri>-^-'l'-9 : -> • 7 
a- • ^ + -h"C*0. «TS8WT££. S70 0. S 
7 0 2 *«r S 7 0 4 (Cit*. @«±^7K¥&S (Xb.Y 
b). {gaSLk&ig;* Z b . ±i*^ ( 6 xb, 0 yb. 0z 
b) . *JcfcD>'IW5fe^<ag (Xn.Yn, Zn) S«I©SS 

i o 4©&s mm) tmmm^m 1 o 8© 

&g©M (AXn. AYn. AZn) ?:^-5o 02 3{CCtt 
^©ffl^rmT. 

[0135] ^l»-CS 70 6 icm.A,V&lbtcm>tbMm 
O&Zm^xmM&PienZXlbZ. ,X^XS10 8K. 
it^^Err %m?n<Dp.Q<ntiiL. S 7 1 OKii/VCg 

«S7 1 2tCjitf£^c. 5J£3*X-5>£*»S7 1 4tC 
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[0136] 09<DSIS6(D^tt±i2©&<*8^l/fcC 
4**6. 4S (4W) $f?u>Ky hfc*sl,»-C&. 2£ 
(2WI) #fTP.#? h4H«lcSj^±#iS3&#«>£ 

[ 0 13 7] ±i2©£n < , 'pt£ < 4 fe_k& 2 4 4, SttfB 10 
±f*K:0 1 ©IWgp 1 0 . 12, 14R (L) 

i!£$tt*&®#cDi8igp y > * 2 <ta>6& d . mzfsm y 

>**^<DS&8g|5*-C{Cil>&< ife H1©^2©M©1 
6R (L) £«LT&£»SC&8&!3#;' h<E>*£g£fi£§S 

g*i$< . ±#m&z&fe-rz>±ti&h&&fe^m (s 1 
6) . wumm>zmkm>mn®mis£&mm>'p 
tt< i*>(,>-rti*>*^tf»^y>*'«i!»*aft5e-r*iW8P 

U> ?4U&tt£?$t (S 1 6) . 48<fctmfBfS5E3tifc 20 

_t<*$m*$ <fc «>*iwi3P y >*M»tcsr;i>rtfreJ:tt<!>fa 
je^-*±{iW8aswn«ie»ffi»ae*R <s 1 8. s 1 o 

06l,»l/Sl 16, S 2 0 0JtC(r>US 2 1 8, S300 
J&rlr^L/S 3 0 2. S400&ULS406. S500ft 
(,»LS50 8. S608, S7 0 O&Hl/S 7 1 6) * 
UtoBLfc. 

[0138] iWBJiflaOiaifciSnftfflBKWr** 
«HW«*6«c*«Ra»J. tt^lfcJiO^OWffl. * 30 
fttftCCi**2<l!>H01 6 R (L) ^(tt^fh* 

[0 139] !Tia^l*Jj:O'^2CDMil50r)iJ»tc< 
3?5£#s. B>ffS02©Hffil 6R ( 1 ) 
£&-7TC>*ftR<:fltlftl/ft:. 

[ 0 1 4 0 ] *fc. «r^^lffiB#flffi«#:**< 

*(c^nr «rejw««<o«*»tiii«:»t-r **p < *ft*x 40 
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